Letters
M ichael E. Soulé and colleagues‚ in "Strongly Interacting Species: Conservation Policy, Management, and Ethics" , present a compelling conceptual framework for quantifying species' roles in maintaining ecosystem functions, and understanding ecosystem changes associated with population declines. The authors define strongly interacting species as those whose "absence or unusual rarity cause cascading, dissipative transformation in ecosystems," then discuss six questions to help identify such species. Soulé and colleagues argue that many endangered and declining species are strongly interacting and should have population recovery goals based not on demographic viability but on "ecological effectiveness," the density necessary to maintain ecosystem functions.
As an invasion biologist, I was struck by how applicable the concept of strongly interacting species is to the study of nonindigenous species (NIS). Instead of focusing on the absence or decreased abundance of strongly interacting native species, we can think about the establishment and increased abundance of strongly interacting NIS resulting in loss or alteration of ecosystem functions. Many NIS remain in low abundance, or have undefined but presumedly small impacts on ecosystems. However, there are classic cases of abundant, high-impact NIS resulting in dramatic alterations to ecosystems. Various authors have labeled these NIS "pest," "nuisance," "transformer," or "invasive" species. Modifying Soulé and colleagues' definition of strongly interacting species, such that an NIS is strongly interacting if an increase in its abundance or spatial distribution causes cascading, dissipative transformation in ecosystems, provides a standardized framework for identifying NIS with large ecosystem impacts.
Following from Soulé and colleagues' six questions, an NIS is strongly interacting when an increase in its abundance or distribution results in any of the following: (1) a decline in local species diversity (e.g., extirpation of endemic birds in Guam by invasive brown tree snakes [Boiga irregularis]); (2) a decrease in the recruitment or reproduction of other species (e.g., reduction of Black Sea anchovy stocks by the predatory ctenophore Mnemiopsis leidyi); (3) direct or indirect alteration of habitat structure or ecosystem composition (e.g., the near extinction of native island foxes in the California Channel Islands, resulting from predation by the golden eagle, which colonized the islands after the introduction of feral pigs [Sus scrofa]); (4) direct or indirect changes in nutrient dynamics or ecosystem productivity (e.g., an increase in bioavailable nitrogen in young Hawaiian volcanic sites caused by the invasive nitrogen-fixing plant Myrica faya); (5) changes to important ecological processes (e.g., increased fire frequency in western North America, caused by the invasion of the annual grass Bromus tectorum); and (6) the reduction of the ecosystem's resilience to disturbances such as fires, floods, or further invasions (e.g., impaired waterholding capacity of rivers and increased severity and frequency of downstream flooding, resulting from soil stabilization caused by invasive Tamarix spp.).
The framework suggested by Soulé and colleagues outlines clear criteria for identifying strongly interacting NIS and suggests management strategies for their control. As with endangered species, there may be threshold population densities below which NIS do not have dramatic impacts on the ecosystem. If these population levels can be identified, then a management target could be to maintain invasive populations below threshold densities. 
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